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BUS : ft 1 Ki*+ * S ^ *<? " v - * t SMMMI » l^n-^^^ 



OH 

HO NAD(P)H+H + NAD(P)+ 



DPKfHETT. i ,n—f;v-x*:£#»*»'-' ,D 

(b) 2 . 4. e, s. i o, 1 ^* r '% 1 *y it . itimhii7 %ymmm 

BITO (a) Sfctt (b) ODNAo ft 3 pBftoaaMW |(0=i- K«*** 

(a) 3> 5. 7, 9. 11*7.1*1 

trDN Ao uiM±l3i:!5*^^^ L<limSE 

(b) BW#*1. 3, 5. 7. 9. li*;r;itVi*frT-C^-f'/y^^U *✓ 




llt ^ 61 #§£#2 0 0 4-3 1 0 7 4 7 4 
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MM 4 * ttMM 5 © v***,* D N A fcHrfc ~ o 

MM 1 «M© * ° " £ f ^ Y 'Y ; 1 1 * * fife**- * ^ - < ' ~> 
h -;V2-ftF°^t-^ (EC1. 1. I- /Jvj^^l*^ LT , ->o-^v 
-8.6*, NAD* *^tt^#*7^\V* ^ 

[MM1 ll . _ ^ ;v-^*0 01~3%i:^^i^ : ^ Dt ^" 

mm i o ci s«4» : > - ° ; /, 0 -UW 

MM 1 0 CBMoMft*^ Co«* -7% b 
jgjn-r4ifc*1MBfcki-*^ MMi oui«©^ 4 y ' 

mm i o ^z m ®zi^%*i t n *>75* 

[MM 151 ^ ' . _ « /j »* 1& *5~22% C4 2, J: 3 KWK U 
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^«MM K n £ - « k * ft* * - Ft * D N A 

^I^I^U/,->n-^Vh-.V (scyllo-lnositol) 



[0 0 0 2] 

U-^vHMiWSS (A) 




[0 0 0 3] 

Zfc\*&V>&im%L& (A' ) 

Mb 2] 



OH 




[0 0 0 4] 

yn-^;v-^li^W (B) 

[ft 3] 
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OH 
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[0 0 0 5] 

Mb 4] 




$ <bK° tn-^f y v h-;ni^¥I^: (c) 
His 5] 



OH 




'"OH 



(C) 



[0 0 0 7] 

Mb 6] 

OH, 




OH 

OH (C ') 



100101 ffifE#2 004-3107474 



#1(2 0 0 4- 1 9 4 0 8 8 * 5> : 3/ 

m**m*m, mmxmmm, »**K6»h< ###*K5#kr, #»«Re*6*..tu 



r»fF-ScM 1 1 yfcS#IHS5, 412, 080-^-<Zr^ 

[SKS* 2 ] >M ?^*«BW »3. 642, 999|^2 

[Wtfcfctm M 7*»*»SW *3.405.663-*fc* 

MHIvfctU] #P 5 g¥2003-102492-^<&^ 

l#iTO&5l #0¥15-35349O# 

[#»*!R6] «F* S F15-353491* 

[«F«F*«t7] #W¥09-140388^# 

uSffflfololicLrCh^stryn (7*V*>. 275^ (No. 24) . p. 18495 - 18 
502 (2000^) Tyij*v V^J-x-f (Jo 
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urnal of the American Chemical Society) J (7* 'J *) > 70^p. 2931-2935 (1 

ISwiHOKS] r**-r* "r^!n*f 5 2i n y ^3290 J ( 

urnal of the American Chemical Society) J (7> V *) , 90%. p. 3289-3290 I 

1 [SSfrlfclSK 4 1 r 7 > v x 7 > K * 5 - (Angewandte Chemie) J ( K 4 V ) . 8 
5%, p. 1110-1111 (197330 , 

uSf rSicaf Ch^try) j (7,.*), 17* ,. 1* MM 0948*) 
[##^it6] r^A"<^'f* 7y*^ (Helvetica Chimica Acta; J K 

hM?) , m24%, p. 1045-1058 (194130 

71 r**-** * 5* HJ I- (Journal of 0 

rganic Chemistry) j (7> 'J *) . ^26^. p. 912-918 (1961*? 
WMM«t*8l rV*-^ *^ (Journal of 0 

rganic Chemistry) j (7*y*> , ^23%. p. 329 (1958*) 
l^lrif 91 IX****** 7>K >U*-74-J*» 3 - * 

-^._->3>XJ (7*'J*) , ^68%> p. 1133 (197630 

mw<omm 

*4$J !i 5 ln-^yh-JVfcvn-^V-^ OBMKBBRfttiMlfe NADHD: 
fcttNADPffffftTT, y y - * * StlMWItt C ~> "j"^**^?*? 

[IMI*r»fti-* *:<>^>^«1 
«r*8!i-Bfftfc.J: *K ^^SlU/cT-fe h-** ^^"W (AB10253%) 

?SS I : c ©m**»Mtt«Aaii^«#w^#^w*fe-fe * 9 - raw p- 

_^^-**»5-7**tt**2lU (#§a¥2003-102 
492^^) o 

(#®¥16-18128-^) o 

***** * S*Tv,***ftWLfcfc£*. ^-^yH /uo2tt£*«*#, ** 
WCBMfc**U ->n-^V^i:^^ NADHt ^tiNADPH^va-^ y y 
-X*yn-^yb-;v^7ct*fSttW^ii^i^ -> D ~^ ;y ^ w4 
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tfftvv do»##NAnpim#^ * n -^7*i??S ^yv-^k^S 

^ U*fc£™*T*. vn-^»H* 
Ms 7] 




NADCP)H+H + NADCP)* 




(ii) SSS • NAD^L< ( iNADP + XtiNADH^L<}±NADPH^«0 

( V ) MifipH : pHB-9"C«tt**-t*. 

1 0 0 2 5 1 V 

(3) : ttTO (a) (b) 
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(a)«fl#*2. 4, 6. 8. 10. 1 2*fc»il 4CB««73^H4^ 
VJf 5il**9 4 6 8 1 0. 1 2 *fctt 1 4 KB«075/tKWe*V»T, 

DPH#ftTT% vn-^v-^ lift t:vo-^v>- J^*** * s 

r J? ? 2 htc^ fal if-li (b) Ki"*DNAo 

(a) W**" i! 6 8. 10, 12«ttl4 K M«r^WIH«* 

[0 0 2 8 ] 

(6) : (4) tfctt (5) <7>v>i**t5&»HlB«ODNASr#tr^^^-o 
■(7)° : 29 (4> **Hi-C5) ©vvr*L*Kil«W>DNA. 4fc& (6) 

( 8 )° : 3 ( 7 } 

r<n°° 3 V?) SM± (8) ov*-f^*K»«©»»filMRfe***«l- ***** 

4^>h-^2-ftKnyt-^(ECl. 1. 1. 18) t^lH^Pt 
pH6.0~8.5T-. NAD + 4 f^±NADP + «TFT% 5 f ^ * h « Jm^L 

o 

( n)° 33l (10) WB*W>**+fc. vn-^ y-**0.01~3%K:»*J:*fc« 

arr* do) i:e®^>o-^">>-^^ 

(12)°: 41 (10) KBt»W^ ->n-^y-^0.2 ; 0^U^:i 

in-r do) ^ia*<o->n-^y->>->Ko«3t^tto 

[0 0 3 5] 
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(13) : (1 0) fcR*W>***fc, CotiL&XV/ttz^ Mg^0.01~5^^ 

(H) : 6l (i 0) M«W>»«*^ 

3 7 \i o) KEtoi*^^-^ ys/>-;M££**5~22%k*&* : ?K 

S o 

[0 0 4 0] 

ySS^mm L ,_NADH* fc (iNADPH^T-C, ~> n - A 7 V - * k v o - 4 

[ft 8] 

OH 

NAB(P)H+H + NADtP)* 

v^d — / " — ^ 





v*#, t < . *»« (E s c h e r i c h i a c o 1 i ) 

T^h^^I (Acetobacter) , (B a c i 11 u s ) .7 

^7f^Al (Agrobacte r i urn) J£ > J W II (X* n t h o 

8 (Escherichia coli K- 1 2 ATCC1 0 798/% 

ABl 0 2 8 1t FERM P— 1 8 868 (Ace to b a c t e 
r ap. AB 1 0 2 8 1 FERM P - 1 8 8 6 8) . ?T atp r 2 

84* ATCC 2 3 8 5 7 (Bacillus subtilis 168 A1LU 
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(Aarobacterium tumefacience C58 A 1 U U d y f 
O: W A-x^- AB1012lt PERM P-l 83 < 

AgrlbacUr i um s p . AB 1 0 1 2 1 F E RM P ^ 7 3 8 3 > £ * 
tnW Pv- ATCC 3 3 9 1 3 (X a 

nthomonas campestris pv. campestris ATCC 
3 3 9 1 3) ^iiiWff* 

[<fc 9] 

OH 




NAD(P>H+H+ NADCP)* 



. HPLC. GLCfc if SsMm (yn-^^-^> ^"^ yl> "^ 

^S^i^^tt: 38~46k^;v>v. 2*fctt3*#*3&Jfc-f*o 
iStt SDS- P A G E ( Kf'^Wlt >y^-#n^J*7j 

** SSStttt (mv-tt:2000SWxO 

*r*S^*S=««**e». ****** U £**, 

: NAD + 5gL < {±NADP + Xf±NADH^L < t±NADPH**ff£St ^ "f Jo 
5***>*Rttli, (200mMhU^^«^pH8.0, 2% NADPHJ *«NADH ; WvP 

t k £ v> r t iwitt 1 1" & o 

1 s JL* k ± 0 *> * - b ***** * o 

WttttfcJ: IK NADPH : NADH** 1 0 0 : 1 ~ 1 0 0 : 1 00^-^ 1^ 0 0 

i o~i oo : 100:30-100: 60©^-^ 100 . 60 
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~ioo : 12 ow/;w^(tSit tirtB"C**o 

[0 0 4 5] 

Mtt-fbm^JR : Co 2 M^>'^#«TT'fe'I4'f^tL^o tiiit. Mn 2 \ Zn 2 \ Ca 2 M * 

: Sn 2 M * > <S>3?«T -C RMF 3 *l * o t « , Zn 2 M * > £>#&T-C* PI 

RJ&ift (200mMb U *^«pH8.0, 2% NADPH. lXvn-W 
;y-^, 2mM&JRJ&) 5// 1 fc, *Sfift5^ 1 U 36X3, 30minRES^ 

500/zl^7K*l3nx.r, 34Onm<0!8bfcKS:ill5£U M«ftt)t) DX^ffl^fcM©/ 

(ij £&mte«iniKO*3Ri&13:£lOO% iUti rctt&Jl l mM^UnK^W^Mtt* 1 1 o 

TC, iff L<{47 0%£lTPi*it*ti*t4o 
[0 0 4 6] 

2 iz, *%WBmt. 18*V<i*2b KTEO«fll^ttttK*^ri**o 
S^tpH : ^%TO*{4, pH5~ 9 -CMtt Sr*"T *o 

M^pHti, RJE« (200mMV >»«««EpH5. 0-9.0. 2% NADPH, l%v n - A J V - *) 
5* 1 fc, g£Hf£5/<l£?l^U 36^, 30minRJfc£L fc/Tfcfc, 500// 1^7jc^iDx.-C. 34 
0nmOM;K£iiJ;tU 0 IC*t«V^RW([Or5 V 340nmOi& 

*JK©«^**«Jfei-*tfc-C*B^**« MSpHfcii, t*ffitt®9 0%m_L^?S1± 

ifitbkVfr-l (MjSpHt5* P H5. 5-6. 5) > * « MS pH# s £>-2> Vfo—~f (M 
* P H**pH6. 5-7. 5*fclipH6. 5-8. 5) . T** UttflllCSJi pH***fc 
(M*pH**pH7. 0-8. 52fc«pH7. 5-9. 0) £ "b T5Tffi*C 

[0 0 4 7] 

»*fc*}?r£<Oifi&^10min|fll&SL;fc&, <££P U 
(200mMU ^m^®^pH5. 0-9.0, 2% NADPH, l%~>n->f ^ V-*) 5// 1 fc2S£-U 36^ 
, 30minRjE», 500^ 107K«riHIx.T. 340nm©iR*K«r«36L. UNt&Oftfc 

■P|S e m^MX^^tit] 20"Cl0min^SIE:wffite^l00% fc LT> lifiWtfcf 
[0 0 4 8] 

~>n-^V y-7P»t4Km* : 5/n-^V-^lW&ltt, 2~13mM?r 

->n-^ y V-X^i-aKmffili, RJfcifc (200nMh V ^»««LpH8.0, 2% NADPH. 0.00 
1-2 5*yo-^V-^) 5/* 1 **«5a£1*«^U 36*C, 30minR(S#U fc*ft> 
K, 500^1^>7lc^j]nxT, 340n«O«*K**5feU 0 fc**fllV*fclttMfc 

<07?Vjrfafrt>. 34(himOi8bl6K<!>«^**r«iJ£t"*ifc , ^llte^S*o *£*»i5fe* 

^t5Kmi^4mM*tO^;W^ 4mMPJl±l0mM*i^^-7*, 1 0mMi^± 
[0 0 4 9] 

: mtti£ i &&7 0%&.±<d&M&> i/u-H J */ I— ;v (SI), ^-^^ 

ffiaE#2 004-3107474 
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vh-;v (MI), D-*n— (DCI), ' (EI) > 

L-*n-VAV-* (LCI) W^Wo WW2 0%^±7 0%»i 

(Mul) , U-^vK> (MI) , D-*o-^yHMD^K 

n— fy->h-A> (DCI) , L-*n->ry3/h-* (LCD , ^-^y^ * 
(EI) An-'f/Vh-JV (Mul) **^»f?>tL*o 

Sft 4* Att 14 , «ft«tt »:'>n-^^-M:Mt^ Kfttt * ***** 

) , U-^vf^ (MI) , D-*o-4y*V-A' (DCI) , L-**-^ 
iv-;v (LCI) J ~> h-* (EI) , An-^y->h"^ (Mul) , 7 

o-^yh-MAI) , f (NI) 

*®##tt{±> ^i^^7o%u±^E. 7o%**2o%a±oK, 2o%*mvm-wz 

W iSS*ttkL?fKi* (#l^vh-«l* ( **"^i^"^v*,?-? 
) ) , 200JIhy^«««pH8.0. 0.002%NADP + , 0. 002** 7 * 9 -* , 0.01%- V Oxh 
r/^A^V-) 50^ It. WmmO M \*m&L, 25^, 3min4&fc, 545nm^^7bS^ 

[0 0 5 1] 

richia coli K-12 ATCC 1 0 7 9 8) (IT, *»W K - 1 2 » t 
t,\,>*>) AB10281* FERM P- 1 8 8 6 8 ( 

to ter SP.AB 1 0 2 8 1 FERM P- 1 8 8 6 8) (IT, 

AB 1 0 2 8 lftHH),AW 168t ATCC 2 3 8 5 7 

Bacillus subtilis 168 ATCC 2 3 8 5 7) (flT,Buc. 

1 lus sub. 16 8*, B. sub. 168*iM) , ^n^f'^A 
fa^rfx^ C58* ATCC 3 3 9 7 0 (A g r o b a c t e r i urn t 
umefacience C58 ATCC 3 3 9 7 0) (IT, A. t u m e . C 5 8 
*fefc«»v»o) T^n^f'^A.xxi^- AB1012lt FERM P-17 

3 8 3 (Agrobacter i urn sp.AB10121 FERM P-1738 

3) (IT, ABlOUl^Hv^) ,*t>Kt^ *^^ 1> '^ pv " . 
*^>^*HJ* ATCC33913 (Xanthomonas campestri 

s pv. campestris ATCC 3 3 9 1 3) (IT, X. camp. H 

fcf- AB 1 0 2 8 lt FERM P - 1 8 8 6 8, 

ATCC 2 3 8 5 7, T^n^f'J^A fa^rVxv; C 5 8* AiU ^ 
3 3 9 7 0, 7/O^T^A.xAlf- AB10121ft FERM P-173 
8 3 *t'/^h'J^ pv. ^rt^F'JX ATCC 3 3 9 1 

?_7y^-J4o.i~4o%, *9if*b<ttio-3owMnu stmmtvxit, 

v^-*n-*, h-*fc*v>tfJK$fr £0.1-20%, J: 0 »* L- < 1*0.3-5 

ttilE# 2004-3107474 
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5k*I amr: **?*A**V»I4*3W*0.0W5.0%, »* L < tt0.5~2.0%«B 

« c fc #-e » » jummf k wn+ & - * ^ # & . <jf 

& o 

r-r**, ****** 

-^^MK-l 2«e ATCC 1 0 7 9 8*«ft4^W«*^ BWWt 
OB. IT*** **K, *«K-12# ATCC l 0 7 9 8O/O 

oTfc*44#, *M»i28~38T;, ff* L < {i36°Ct*& <9 > tit. 

«m ft if o^ist, - k * - * ^ * * • f Jrl**** 

j£ ft if i * y f- 7 4 X ft »fl5ffi «JB T ft * «, 

NADH £ ^ }±NADPH^340nmOM<OM^ * Mfclr ZZfC&ZtLZo ttz, Kfo'&vmWL 

hplc, GLC**?«>fl*f««"^ (^-^v^^ ^-^'^"^ 

ffiiE# 20 04-3107474 
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*«>*M*Nativc (^^r^) P AGE*, S D S ( 

[0 0 5 9] 

ttTO (a) 4fctt (b) «> * ****** * L™* , * * * 
<T) sW*2, 4, 6. 8. 10. i2*fcttl4fctf*OT*y*Bfl*&**' 

> /hf2wi*#2 4 6 8. io. 1 2*fc»*i 4K»*©75>'*Bflfc*^ 

%Rfc*»*U NADH4 fcttWUHFffftT-C. ^-^V-^4^«^f 

J^aX I?ngf ff*L<Jil-10, if)»^L<f±l~3om^7Pi-o 4 
t ltt^itfm%t^ 8 0%^: J:0fF*b<tt9 0%JJLh, #«* 

[0 0 6 3] 
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(a)ES!**2, 4, 6, 8. 10, 1 2 1 4 fcB*©TS * 

VhT 2*11**2 4 6 8, 1 0, l2^:lil4C!S^7 5^^J^T, 
* L -> o - y y h - ^ t n - / V - ^ K fti7GR)£ I U NADH2 7L(iNA 

i^t 4 159iJ#^2 4, 6. 8, 1 0, 1 24fcttl4K|it»T^llWltt, 

NA«XtSi^**« (Kramer.W. and Frits, H J.. 

Meth. inEnzymol., 154, 350(1987) ;Runkel.T. A. et al. . fc J^ 

[0 0 6 5] 

Sfc, *%iDNAIt \>XT<D (a) 4fctt (b) ^DNAt^o 
(a)Bj5»#K 3. 5. 7, 9, 1 1 3 ClBt^WJOn- 

**<tO N Bfi*l#*l 3, 5. 7. 9, H4fclil3K:B«0«*WW«»b<tti;** 
->D-^yF-J^yn-^;v^^ ©BMb*5BRJfc*»*fc U_NADH£ tz ttNADPIfl? 
3- KtSDNAo 

Mfe^fleift^-fy; y K**3^«$*t*v^fr*v»-9 (Sambrook, J. etal., Molec 
ula/cioning A Laboratory Manual, Second Edition Cold J Spring Harbor Laboratory 

Press (1989) WM) . > ***TJ *?*£* 7 

U\ 4XSSC, 50mMHEPES (pH7.0) , lOXDenhardt s solution, 100 a« g/mljr 

D c M 50X:TT'0 1XS SC, 0.1%SDS»*#fS»ilf^Wo , wo 

<(i9 5%JBl±*^"tDNAI±**WDNA^**t*o 
[0 0 6 7] 

$^iDNAI±, «£lf, ±»KJ:^tMt, *««*L3t PVDFJS^W 

mfE# 2004-3107474 
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^-y*)7?*s*y (PCR) ttttiactHMtli. 

*U L < tt*M (Escherichia c o 1 i ) **«fflT?3 *» 

ft***!)**^! ^Hr>b^K ^nh^^> xl/nn*V-v 3 /ftJ 

*-C**ttf. «CR3fe«tLftv>. Nutr ientBrot > t« i»*r 

DM^IH^feNvynem^nif^^a TG) Oir?^ 

-nil rU?^DNA*ioi|j|i^7X5 F^*-**ALfc«-fe*&»* 

I ^ x 
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[0 0 7 4] 

< afclfclJBHS&f & ffl v> v n - -f y V h - >U OHiit^^ > 
[0 0 7 51 

h _* 2 -^fc Koyt-fe*^«$^»^ NADH^^fiNADPH#«TT\ (Hi 
[0 0 7 61 

^ilifciiLTfia&S**^*^*^ fftb<tt, «#Srfc5*U W#I*IW«T 

^ -5> o 

[0 0 7 8] 

[0 0 7 9] „ 

n*W— *<0«tt* (U) OJt^t4. HtT3»r*k. 36*Ct-*3V^T, 

D->f;v^a«, IminK 1 a* mol<£>NADH£ tz i4NADPH^MJt S *i* * 1U L fc 

*R^M^!±. »»3RNAD + £fci4NADP + JRi&ifc+^NADHS fctiNADPHfc 
30ft 3 *U NADH*Vc(4NADPH{4NAD + £ it &NADP + fcK*fc*>, V ^ 

NAD + ££{4NADP + fcNADH* fcttNADPHtt, ^OpH^ttW^ NAD 
+ ^^{4NADP + }4pH8.0mT-c£:SE-C-£i9. NADHSfcl4NADRH4pH8.0J2l±-e*^**o 

£BgE# 2004-3107474 



#1H 2004-194088 
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D + **t*, NADP + ^£L<, ^M:t*> 0. 0 0 0 1 -0. 1 %, ff*U<B0 
0 0 4-0. 0 1 %tttK!:^H^ 

tto. 2~o. 5%i:44^ taan-r l v> 0 

w«^pHit pH6 ^iiL°i2S^ «f 

<tfpH7.7~8.3, HKfflKtt, e H8 -°^ M * LV l%*^^ 

M^o&Utt. Rfi?*-«fi-*t«r. f ?Sf 5 "4 

_Ty -> h -jwrnuzmm-tzt, mm*mz r*s*«* 70-120 

L< t*8 o~9 ot-ei o~2 o fl-iWifc-r 4 & if^J/K-C § * o 

miE# 2004-3107474 



S&M 2004-194088 



17/ 



' J^tt ,t * t- it rib* ^cfc->n-^yb-« B B B l:UW4 

.at^timttvo-^ v > -**««*tti*tt t*» jLtff ft •> 
l?< *WWVn-^ ~> h -;v*ftS0> **2S?*t " 

* ji^-ft c t -c-M-r siti Tsrt&T* ft o 

h-ifc*ft9, u-^^h-*', k**— fyvh-ju©»*t?*». 

4* ». nut-. *mtfv»4fc*, w*7A is 

T-^21%m-t^ft^ftv^^) «iL> ^U<*»^-^v 

* %^Lfc*tt**/#« (W/V) ^»**^*ot?*9, #**%■<**■*- 

mtE#2 004-3107474 
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mmm 1 ] 

<7±Y%l\- AB 1 0 2 8 1* FERM P - 1 8 8 6 8<Dl4fS 

n,M, IN NaGH*fflV>TpH7.0fcW»U 100ml 1* o500al*«V* ? 7 Mt # =ft 7 

AB 1 0 2 8 1* FERM P-l 8 8 6 8©^5> H»»*1B**« 
at, 27TC"C5HHn-^y-i/*-*- (180rpm) Srffl v^T^* 

fftt-r***ttovn— fyS/f-A'tiMILfc. ^ftl^ft^ (8,00 
0 rpm 20#BI) L, B# (M*75g) &#fco 

[0099] 

iO*#t300Bl©*KJB»U 10lCJaT-C3B**-e«»Lfco «^tlt P H4 -**f 
L ^» 1N«?N a OHT?pH7.0lcP»Lfc|fcK:, Sttofr* (16,000 rpm 203*^ 
) ri«9 JijISiflU, ±^^2mMMg 2 M*'5r^J:^^MgS04 : Sr*nx.-C. 7 

^-b3^*5A (mv-tt : 20ml) i:ft-vU 2mM Me 2 * «fc 7 Lfc 

20mMb'JX^WpH7.0 50ml*M**\ * ^ A*ft*Lfc. W K 1 * 

} «*PL*:20mMh U^«ff«pR7.0 50ml ^1^?^??^? A 

«pH7.0 50ml**nxT. BftftttU *fc. D 

EAEh3^-;V*9A (mv-tt :20ml) Cf^-i^U 20inM h U *^«pH7. 0 5 
OOmM NaCl K% 2> £ 7 CftSftl L*20mM h 'J *««ifcpH7. 0 ©E***^B**»*fc**-? 

fcKD^-*«tt*«36Ufcki*, «*L**ofc*» (SIDH1) > 200* NaCl t?» 
ffl tfcMg- (SIDH2) s 300mM^?#tB LtzMfr (SIDH3) o=o^®^tc^itW, tS^ s 

10 1 0 01 -» \ c i 

MM5Efi. KJSifc (200mMH;xMr&pH8.0, 2%NADPH. l%->n ->f 7 V-*) 5^ 1 
t i£«5^l£tI^U 36^, 30miaRJfcfc, tzti%\^ 500,* lcOTK^tDX-T. 340nmO 
M^ISL, p»*©ft*>0^**fflV^KIft»«>'/9>'^**»«», 340nmOMK 

L 20mM h U * ^«f^pH7. 0 ri> fc. 500mM NaCl £ & £ £ ? b /c20mM h U * ««StpH 

7 0 WB«S&)E^^'t/:§Wfflb »tti»*77^V9>a0i:*IUo 

f~mfr\~, ©tt***o^o 200mMNaCl-C*Wbfell^ 300mM-«{ii L^M^ti. 

SKRn*aWCf4*t, DEAEh3^'-;W*vA (lV-tt :20ml) K^J 
-v L 200mM NaClfcfc* * ? »J0 L*20mM h V J**t«pH7.0 frb, 300mM NaClfcfc 
SJ: ^k^fipL/c20mMhU^^«iRpH7.0 WttWp^^fctt^aj U i#mi£ 

HCV-*± -2000SWxl) t:ft-yU »ffl«K200«M NaClKfcS J: 3 «DnL^20mMV > 
■W««pH7.0*ffiv»T, ffilUco £© J: ^ D S t 

B KANTO'JIWD T*fe*fteU t<ft«^^*O^Ktf / 
, >h> _$r_ (ATTOttS) T?«l5feU S»<VKO»KtijeUi:i5, v*-f*L 

ffifE# 2004-3107474 



#12 0 0 4-194 0 88 
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l%NaCl dH7 0) ? bH, 100ml 1" o500ml$©*P 7 7 7. 3 30#kfl^ U 
-Fts&flM qfir-PlHfflVi'T'ni/i-*- (1 3 5rpm) "Cig^Lfco W y 

■1©*WWIU ioicttTi?«**t?«»ufc. p" 6 - 8 **^?^ 

1NON.OHWU, pH7.0fcP»b*:*^ (16,000 rp* 20^) U0 

L*20mMhV7^»ifcpH7.0 5Qml*M**. ***** 

i£*MW30000cut off©R^*«»i^ ***tr*v>. ilitC, 20mM> '»*™ff«- 

,<JT**!k (mv-tt-20ml) K*-*-S>U 2mYVXWt®WLvm.O 500mM Na 

Clfc***} MlllLfcittlh V 7^« P H7.0 ©««*^B***t^»*^#W U 
*ffl«* 7 ? * a >SU ^iL^WJ fc, ^;yf-^Un^ 

-j. _ jgg * $g£ L fc fc £ . 300mM-e^ffl L KfiH4*** o ^ 0 

sSo^NaClUfflL^ll^ti, DEAE b a * "j^** <* 

v-tt' 20ml) i:ft-vU 250mMNaCHC^SJ:a«JnL^20iDMh';7 > ^«pH7.0 
350* NaClfc** * d K» L*20mM ^»»0 ^"J^f^^ 

I; #ffi«Kl20<WI NaClfc** * * K»L*:20mM'j >*«MtpH7.0*JBv>-T\ 

i£ i ? CM * * 7 9 7^;v S D S Vftftftft* *** ** 9 IB U * 

n^M(7t3tSi Tift*****. £©P VDF***9 BU ^^V'J 
T> KCB B KAN TO I WftWM) ****** U * 

^ufc^ ydgj*^ (2*fibl624^P) **S*«*ttlMIS 
[11*60)3] 

ffiiE# 2004-3107474 
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<*Mm* ATCC 1 0 7 9 8 ^f^^J^^T ± + mmh + 

n-b-JT-h'A 0.5%»f^^ !%NaCK P H7.0) SLB^/fWJ (1J^ 
.\ ^^0.5%^, !%NaCK PH7.0. 1. 6%**) 7f^**» K 

wtr 15m l ^ Ts a 1 Tn -EDTAM (0.15M NaCK 0. 1M EDTA> pHS.O) t 

in It S*VADNA**fW**fc. tf»U*^ADNA«^lU 

TeS (lOmM Tris-HCU ImMEDTA, pHS.O) 0. 01mg*> R NAaseMOx. 3 

6C, 2*HEfi>S*. RNA^Hto Sfefc, O.OlmgOynr^f-i— 

METt»H/:o e»U^ADNAtt, 3mlTEW^ ; 
#f»$««fi4-e*. WK*9*l/c, at**»*tfv^ ■#CpH5. : 2^, ±i 
i^:LT#^W:^ADNA*PCR»^ilDNAil?StL^ 

*ijm5»ft*-C, ydgjM^U *V-i»<<f ^1^^ 

f^^-f^-^ffl^^ PC RRJ&fctrofco 

E#)15 : ydgj-F 5' - cattcaagcttaatgagaggcaatgacatgagcg-3' 
SE?016 : ydgj-R 5' - tcggaattcttcatgcaaggcacaaagtcgc-3' 

PCRJK)6ttaaattt«>fa taa**K«*«flU MfiTakara ExTaq Buffer -X10» 
ft 5/.K dNTP mixture 4^K ftMDNA 30ng, lO^M W?-**. ^VffiV ■ 
ra ExTaq 0.5, 1*50„ 1 K** * * 30, 1 ©3 ^ * 

M\ t- SJ&£#tt. PCRiiflig^m (ASTECtt PC-700) £fflv>. ggjfc* 94*030^ 7^— 
U^iScil #ft*72Cl£% 3 5BD**Mto*:. _t|B^PCRR 

mniL-ca^u 10, 1 5y9x^-x***i)piL'r»^u 4C, i5fr#«Lfc*k., at 

ET tti*t, W*fk 15/. l ©**JMrin*.-c, A»U 55C-C, lsfrjmftbfc*. 

irtfSifclO, IC, K (PUC119 : Sfiftttft) ) *0.5,g> MAtt©* 

ffifE# 2004-3107474 
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PUMHindl I I tEcoRI 1 , ^^^^^^J^ V ^^ 2 

7 il i 0 ftO PIS* * * T£ C fc«50 b p ftTO* $ ftDHAK* »±* » ***« 

t©i5cL-C««L*:»*10^ 1 ^Takara Ligation kit- I M (M 

*ffv>, CtLK 5 0 0 J 1 S O CI** ( 2 b^'^^A 0. 5% ^f *^J2f 

NaCK 10mMMgS04. lOmM MgCh) *Jn*.-C, 3 6 TCT 1 WWM** 

**, £0***100/1 1 *. SO/ig/mlT^t^V^ 40^g/nil X-gal (5-Bromo-4-^r 
o-f-indolyf-f-D-Garactoside) . ImM IPTG l****>+*> 1*?***^ 
mm ( 1 bh'^b^ 0.5%»#***, 1 %NaCK pH7.0, 1.5%**) Mfc* 

; Kit QIAGENtt) KJ:5y?^5 KDNAO»i*J:tf»»«^fc. £ ^ LT#^ tL 

i ^mk^50«e/mlT>tr->V V*#frl(Xkl LB« (196^hhV7 F >'A 0.5% 
i£2E 1 %Slc T K PH7.0) IONIU 3 6t7W«^«» 
t^nif^v' K***0. 3m 1 Unit, * K 3 6 1C 3 BtHU** Lfc„ *«*T* ; 

5 V txi00«3m 1 |:ML4Cia«WllltW^ 

JMf***:. tttfLfc*:"^***'^* (15, 0 0 Orpm. 2 Omm) *^ ±» 
£P£:£rL £Oi£!»£2.5mlO20mMh pH7.0P»»§^ SS*L^« 

(if 0 0 oSu 2 0 »in) ttfv^±»*20mMhU^«t* pHT.O^kt 
f-Shephadex G-25* * A (77 ^V7tt : 14ml) <f U 20mM b y 

pH7.0T#ffi**, K**tr*ofeo iW»f^tJ:*). ydgJitfe^mtlomP«3.5m 

1 «r#fc 0 

jS-iyih-A'fK Knyt- K©*tt«fett, RJ6* <20<W f U ;Mt»*pH8. 0 
2%NADPH m->o-^y-^) 5//U> ^ 1 £ fc-fr L > 36*0, 30minRJfcfc, 

7^*>fc ^OOulOTk&tJtUT. 340nmO«JS=S:aiJSL. »**«)«*> «3 
W«toV?>^«*&. 340nmO«JSO^l: : l:iliaL/co i&S****.!** SUM 

[0 114] 

ffigE# 2004-3107474 
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±f- m&KmSLmWVM&ts ~>n->f J V-*10mg> NADPH40mg, 

tt*l<**S*T«#U ±tt2Wt> HPLC (Shodex Asahipak NH2P- 

50 4E 74 6X250**: S h o d e xtt) ***** ******** SPgSS^J 

[ItlSffl 4 ] 

r^J-^th-^-^^Kn^-fe' (EC1.1.1.18) ****t, T?^© 

grobacterium tumefacience C58 ATCC 3d 8 / ' u; 
|v^Atu4375^S^ Mu3234«<£^ -X^ y*168 * AT CC2 

3 8 5 7 (Bac i 1 lus subtilis 168 ATCC 2 3 8 5 7) A 

TCC 3 3 9 1 3 (Xanthomonas c amp e stria P v. camp 

-x^-ABl 0 1 2 1* FERM P - 1 7 3 8 3 ( Ag r o bac 
terium sp AB 1 0 1 2 1 FERM P - 1 7 3 8 3 ) VJ A + ©Atu4375 

^■ia.-P*tODNAO#*i:l&K«:tr*ofeo 

iffi^tttD N A t ft * 1 flS-e, mm t W/n^r V * A £ * £ 5~ 
C58* ATCC 3 3 9 7 0,AW U *168* f™*\ 3 *\ 7 ± 

V^-J-X Pv. ATCC3 3 9 1 3iJ:^ 



l%NaCkpH7.0) LBM^W 
i***, l%NaCU P H7.0. 1. 5 %**) 1!*»LfcT V* * ; ' 

. ie-ABlO 1 2 -fi*W«U 18l»n 

ffifE# 2004-3107474 
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, 27X:^%m^mL, £*i*£«Lfco i^I^U^i^ 15ml<7>Sa 1 in 
e-EDTA§t (0.15MNaCl> 0. 1M EDTA. pH8.0) t y Vf— A5Qmg 5 Srinx."CJEiS L 
, 37tU 2B#Wffc/B &3I^ iO««tC25%SDS»«t«r0. 5 m 1 iPX-T^ 

M£JR<9ffiU -<0?#i&K 2 0 m 1 <D2 -^/n/ty -/U*iHI*.t\ y .A DN A£#rfcB 

"Ct£Jft£*fco ^lfc*^iDNAtt, $fcfc3ml TEt (lOmM Tris-HCK 1 mM 
EDTA, pH8.0) O.OlmgORNAasefcin*., 3 6 "C, 2 R*WRi&**> RNA 

Sfcfc* 0.01mgO-/nr-f tfKtiHJ^T, 3 6t, 2 B*IBIJRJ&3*.. 

* VrC*Rfc#J#S-£fc 0 lil©7x/-A'-^nn*A/A (1 : 1) f&U^M^. 

-C> *5>o < 0 RNAaset, T'of 'f t-**K*«?*, i6'k$N§l~ 2*11 

^■mLtz\H<D7K^$>^±m^M y ) m £iLfc31iI|s&Na»ifc*0.3mlinx. , t\ pH5. 
2fcW»Lfco :^:3m 1 tf>2 - 7n^V -;v*ilP;iT. ^ADNA^lBHfco 

tz 0 ^SUyMDNAIi, 3mlTE$W^> iiif:iinl07xy-A/-^nn 
(i : l) MfcJnx&^ff^ 1 ^ 3miTEtM?«Mtt4, MM 
t^LT, «'MMt*fTV\ »pH5. 2 (it, ±tf^SW2-yn^V-;V4:in 
x.t, T^n;^t'J^ f-a 7 r >*C58*fc> b **r>s<Xl 

y X pv h y****^ 7^nA^f 'J •x^n'-ABl 0 1 2 1 

^^^ADNA»Wti, ISL/:» i^io CUtl^^W ADNAtP 
C RRft-07t«60ilMDNAMfc b7to 
[0 117] 

X?*f-V X168$c ATCC 2 3 8 5 7 ti, LB77^3»0m 1 (1% 
;^Kf'J7f^ 0.596**^*^ l%NaCK pH7.0) CLB^7>M§i ( 1 
^f-hy^h>, 0.5%®Ht^*> l%NaCU pH7.0, 1. 596*50 T^g* Lfc^*-** 

, 1 m 1 Srra»tP»bfcLB79^3i§*100mH=lnix.T, 4B#IB|i&*U £*L&iimL 
/Co ^W&^^V ^^WW*^*^ T/n/^fV SAT^JBLfc^SfcHlfc"?**.. 
[0 11 8] 

7/n;^f'J7A f- * y y 7 ->J- > * C58#|c$V A 4 , ^Atu4375atfe : F>_Atu3 
234afrii\ Trw*9fV 7 A • J-^tf-AB 10 12 1 1*^7 A «^OAtu4375stfe : f-. 
Atu3234itfc : 3\ b*^* pv. *1r^ h';^*y7A + 

<DXcc3438il{zc?-. ORBS^tf ? n-->^. V 3 > \*T > hH« fCMS-* 

a JSlTOfi?!l*tt S ^9 - *ffl^T, PCRRf&ttrcfco 

@S^iJ17 I Atu4375-F 5' - ggcggatcctttgaaagggatagtcatgtcct -3' 
@E^iJ18 I Atu4375-R 5' - attggaagcttcgattggctgcgacctag -3' 
@e?iJ19 : Atu3234-F 5* - ttgggatcctttcaggggaaatattatggc -3' 
@B^iJ20 ! Atu3234-R 5' - gccgcaagcttgttttacagcttcac -3* 
@B?!]23 : Xcc3438-F 5' - tcggaattcgcgttgcggtgaatcgttttcaatg -3' 
Efi?ij24 : Xcc3438-R 5' - ataagaagcttgctcagtcgctgctgttgccttc -3' 
[0 119] 

;<C^;i/* X/f J ^168^^ A4 , ^BG14057$t4^^RBSfc#tr*n-.=.i'$'\ fr~=> 

I£^!)21 ! BG14057-F 5' - aggaattcgatgataacgcttttaaaggggagaa -3' 
@S^|J22 I BG14057-R 5' -tttctgcagtttagtgctccagcataatggttcg -3' 
[0120] 

PCRRJ&tt£ffi3!rtfc<0Ex taoRJSJflift&'ttfliU a^tiTakara ExTaq BufferXlOte 
%L 5 M U dNTP mixture 4// K HSDNA 30ng N 10 ^ M 7y -i #1 // 1 > Taka 
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ra ExTaq 0.5^ 1*50„ 30, 1 ****** 

[0 1 

m 

<&1 : rs- 



2 1] 

11 



est 

55*0 
62<C 
S2t 
55"C 



"Agrobacterium tumefkcience C58ATCC33970 © Atu4375Mte^ffi 
Agwbacterium AB10121 FERMP-17383 (0 Atu4375 
Agtcbacterium tumefacience C58 ATCC33970 (O Atu3234fflfiH^ 
Agrobacterium AB10121 FERM P-17383 <T> Atu3234 
BaciU«aBubtilisl68ATCC23857roBG1405T3Se?ffl O400 .*^ ra 
SsSgSSg gamsgsWgv; CagBgsMgATCCgSglg © Xc c3438 «BTW 68"C 

[0122] _ 

*l/-KJ6«50i« H^v->^V-> (BiolOltt) *JBv»TPCR»r#**MRLfco 

iHU^S-C-e, lWMin»LfclJU SfrMM**frv^ DNA®f^*^tf±ttl2^ 1 fcfcfco 
fro^o f**>^ DNA®r*«lCV 1 »3Wi:/?*5 K J2 C i«i5f 2*5 nS 

JRJBL/S. AB10121*OAt«3234»^l±. Hindi I I +4 h 4 fc*. 

^f, JfcflfcgL pT7Blue^**- (N o v a g e ntt») i?^-y3/S*c. 
[0 12 4] 

<« 2 , **« 2 ^K, wu awg^ MU ^, 



~A.tume.C58 (O Atu4375 j&fes^ffl pUC118 

AB10121^Atu4375iS&7-ffl P UC118 

A-tume.C58 © Atu3234 j&S^fil pUC118 

AB1012H*<*>Atu3234 5te?-/B pT7Blue 

B.sub.l68©BG140673tfe : f-ffl P UC118 

X.cam ? .»PXcc3438t&^ffl t>OC118 



BamHl, Hindi I I /K buffer 
BamHI,HindI I I /K. buffer 
BamHIJBndl I I /K buffer 

EcoR I .Pat'I /H buffer 
EcoRLHindr i X/K buffer 



SSXlCJfc 9 f «RlW*J:oTfetfctt50b p^T^h^^DNAgffM-M^^ g 
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[0126] 

tOJ:^KL-r««Lfc*«10^ lKTakara Ligation kit-. I** (Mft :tt) *1 

fcffv*. >W:5 0 0,1SOC« (2 h-h y y f >, 0.5%*^*, IOjM 

NaCK 2W1^* = -*, 10mM MgS0 4 , 10mM MgCh) *mHX, 3 6 ;1 *HM** 
**, 1*, SOjug/mlT^v-V^ 40^g/ml 1 X-gal (5-B r omo-4-Chlor 

o-3-Indolyl-^-D-Galactoside) . ImM IPTG * h * 9 ^ v K > * 

igifc fVV^hV, l%NaCK pH7.0, 1.596*50 k-ifcj? 

^l/:WWl3n^^7>ey^ (50^g/ml) *^ B f^f T ^* L , 
fc. Ji*Lfc»«Wft*»*OW**&^^^5 H»«*» h _QIA filter lasmd Mid 
i Kit OIAGENtt) |:i^5^5KDNA^«*J:0 , «* ! i:tToA. u-?Lt#bii 
^^VkDNA^ HfittiDNAK*St«ftl.O-l.lk b pODNA 

L^ksrBOtfa/mlTVtTV'J^^trlOOml LB« (l%^b>^>>> 0.5% 

6% f^b > X100»«3m 1 \zmm L 4 TCTjBWftK * *) - 

l^)20mM h U *ft*tt P ±Jt *20mM X 

®.m®. P H7.0^¥flHfcLfcShephadex G-25#?A (14ml) KT^^fU 20 ™M> J 

jSi^lh-JU^Kny^-- * <BiSttiW £H > JRJ£« (200mM hV * 3t«pH8. 0 
2KNADPH l*yn-^ V-X) 5^ 1 fc, »*«5a* 1*«^U 36t:30minRj£^ 
500^1^7]c^*nx.-C, 340nm©ift#**W&U 0 

[0129] 

1 1* **KJ&MW©iB3fe»i^ -> n - >f V - * lOmg, NADPH40mg. lOUffi^ 

«10mg^inx-Tm#L. ****** ±»*ra«MWlU HPLC (^odex Asahipak NH2P- 
50 4E *4.6X250mm :Shode X ® KT, * 9 Aj«40t;, fWtt***1.5«l (80% 

*^^C5»»OAtii437aMBT-«»k. Atu3234«fS?-». 

BG14057it{5?-» *«9- > h *^r^bn pv. * -V V-** b V ^^<^>Xc 

c3438ilCTm%, i^^t. A B10121»^Atu4375S^i : -«^i:^ Atu3234a© : Wtfcf K 
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^J^^A f A >77 ViV^C58»ft*OAtu4375«W«ittrai»*3 
r SStiT^REyittK^tt^^ Atu3234at^ie^JtiSB^J#^5iC, 
7?SlWt«elStt*. X^yxi68»**OBG140B7 
ife^iJ(i^'J#^7t^ *ai-*T3y««HMH±BW»-W^ AB 1 0 1 2 1*** 
SJSSrea^EWttKWWK. ffiSi-^T^m^Jti^JfJlO^ Atu3234A 

i-4T5y«fE9attBW»*14K:IB«Ufco AB 1 0 1 2 1 8cOAtu4375 Jfe^ 

, Atu3234«fi^**tr:/?*5 KO*ft*C*)ft«f J***^?^"/ X /L* .%* 
m T^f'J^ f- 3 .>"7r">J.v^C58«c<OAtu43754fe : f-i:N AB 10 12 1 

*>h r^o^f'JfA f-a^ 7 T 3'^>*C58#<0Atu3234£fc : ?-fc, AB 1 0 1 2 
l^i)Atu3234itf5i : -^^^J±^*ilWl'I4li87%, T 5 7 «B^±0*ntt»495%-C* 

5 ] 

*f»fe*L*:AB 1 0 2 8 l#ft*©SIDHK SIDH2, SIDH3fc. ft 
4375»^a*t. Atu3234»fi3*MN X ^ U ^ 16 S? ODG1 1S25S2L 

SRlttii, ft6%-cftv>*Btt-e*a^ ******** I?^**??—*^ 

KNAD4 fcttlttDP©»fla5Bft«aStt^* *- 3 ^? KW ***"^f 

ft JSSJ «5ilKJt9#fe^AB 1 0 2 8 l*a*««W«SIDHl, SID 

fr?Sf ZtrTuT^V) * A f^7r ^>*C58*©Atu4375a^ Atu323 

f ^MW6l*OBG14057a». ^ > b ^'^fU pv 

mSE#2 004-3107474 
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h U ^fcOXccSttilWc^ tthVK* AB 1 0 1 2 1 #OAtu«75jifa^ 
4 1. 4k^H>> 4 2. Bk^h'/t*oft, *5* 

1 8of~llOkViv *^)fl«**U 2 *fctt 3*#***L«CV> 

Kftft (2OO0MHJ*&«fcpH8.O> 2%NADPHt £l*NAD 
H m->o-^V^) 5^ 1 fc. »*»5/.l«r»-6-U. 36XX 3<)minRj£fc. 

*»i**i>sjtpH»±, as* (2oo^v>«M«pifi.o r 9.o > 2% nadph 

51* 1 fc, i^i^l^l^U 36<C. 30miaRJ&£, fcfc^U, 500a* 1^* 
fe, 34O«O»*0EO*«*tlJaL*:- ******* 

HJO p H7. 5~9ttificfc* & * i o fco 

*«fcjR*ek (aoo*u ^wwtWB. o~9.o. 2% nadph. i%->n-4 sv-x>*p} * 

i?U 36«C. 30.inRS*. 500^ 1©**JD^T. 

*rS»S*^tf ; WR*tt*3Rtfffto*:. 20r, i(tain»aKOffitt*100%kLr* 
(0138] 

»W**«**«»*»4* WS* (200mMhV^^«pH8.0, 2% NADPH. 
;y-^, 2^JKtt) 5^* 1 «W5/.1*WU 36X:. 30mn^^ 

500A*l^**inx.T, 340 D .eft*K**£U * **:S!££5X2* 

o*r„ CaCh, CoCla, ZnS0 4 . MgS0 4 . SnCh. ^ ^O^^ffiL 

y vb-W Kn^-J— «tt*3 fcTjct <K d 4>£< Co" -f * 

ri#2 0 0 4-3 10 747 4 
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NADPH 0 001-2 5l->n-^V-^) 5,* 1 »*«5 A *l*»frU 36*C30minRJ& 
ab^i->D-^ 3/>-*fK Koyt-*'«iS3 Kwti ? 2.6-12. 6mM 

^ U -OH-^ (MI) > D-^n-^y>-;v DC ) \ L /w t7 in 
(lci) x^-^f y->h-;v (EI) > Aa-^Vh-* (Mul) > rn 
V)^-;t (A I) . f^-* (NI)_-C**.*3K:i4*«iStt*«70% 

*0.4%) > 20(WIh';^««*pH8.0. 0.002%NADP + , °- 002 ^ T * 7 "^^J- 01 *^ 

[0 14 2] 
[*3] 




[0 14 3] 
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[3U 

<3*4- 1 : 

E.coli.ydgJ 

X.camp.Xcc3438 

B. sub.BQ14057 

/Lt«ne.Atu4375 

ABt0121Atu4375 

A.tua».Atu3234 

AB10121Atu3234 



EcolLydgJ 

X.camp.Xcc3438 

B.sub.8fi14057 

A.tume.Atu4375 

ABl0121Atu4375 

A.tume.Atu3234 

AB10121Atu3234 



1] 

MSDN I RV6L I GYGYASKTFHAPL I AQTP6QELAV I S SSDETKVKADW 



HjtPKPROWGYQWGRTFHAPLI ASTP6LQLHSW SSKPOQPQADF 



-HI 



— MSSAPKKFDSRR I RLGMVGG6GGAF I GAVHR I AARLDDRYELVAGALSSDPARAAASA 
HA I EG 
HAIE 



PTVTWSE- 
REVRVLPfr- 



HmFT^I^IVIPTPNDTHF^^ 
-LEAALADPALDAW I ATPNOTHAPMALQALAAGKHVLVDHJF 



PDAEWH£-" "4.EE 1 1 NUT A I DLV I V I I rouu » i " ■ ■ ■ — ■ ■ 

TLLG I APERSYASFEDMAATEAGREDG I EAVA I VTPNHUffAPSKAFLEAO I HV I CDfJfV 
TLLG I APERSYASFEEHAAAEAGRDDG I EAVA 1 VTPNHU^APSKAFLEAG I HV I 
RaGLDSERCYQSFEEHAEKEAlJREDGIEAVA 

RELGLDPERCYGSFEEHAEKEALREDG I EAVAI VTPNHVHYPAAKAFLERG I HV I C0jj(?L 



EoolhydgJ 

X.carap.Xcc3438 

6. sub.BG14057 

A.tum8.Atu4375 

ABt012tAtu4376 

A.tume.Atu3234 

AB10121Atu3234 



ALOAAQARTVVDAAAEAGKl VSVFf^RRWDADFLTVR IEDGGLGEWEFHSHFDRYRP 
TATJWBflEIU^^ 

TATLEEAKALAG I VRASOSU^T§SYTGYAWJRQIiR0l I AEGA I GKLRHVQAEYAQDWL 
TAT! 



E.coli.ydgJ 

X. camp: Xcc3438 

B.sub.BG14057 

A;tuma.Atu4375 

AB10121Atu437S 

A.tune,Atu3234 

AB10121A1U3234 



QVf©RWR£G6GP^tWY^ 




TEAVE0T6AKQAVWRT0PAOSGV6GSTG8 1 GT8AYMLGCFISGLEADELAADVHTFVEGR 
AEPIEQTGAKQ 
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[3E4-2] 



<3c4-2 : 

E.col!.ydgJ 

X. camp. Xcc3438 

B. sub. BG14057 

A.tume.Atu437S 

AB10121Atu4375 

A.tun».Atu3234 

AB10121Atu3234 



QSTDYFHAILSYPQR- 
RSODYFNWLBYPRL- 
ETVDYFHLTLDYGKL- 



OLDDSANILLRYDSfr 
QLDDSAN 



-RVILHQTHLAAAESARYIVHSSR6SYVKY6LDPQEER 
-RV I LHAGSLVADGSLRFAVHGTRGSYLKHGADTGEDQ 
-QAI LYG6S I VPANGPRYQ I HGKDSSF I KY6 1 DGQEDA 



::*. 



E. coli.ydgJ 

X. camp. Xcc3438 

B.sub.BG14057 

A.tume.Atu4375 

AB10121Atu4375 

A.tume.Atu3234 

AB10121Atu3234 



LKNGERLP 0EDW6YDHRD — GVLTRVEGEERVffiTLLT-VPGNYPAYYAA I RDAL 

LRAGRRPG TAGW6JIDPLP — GTLTRVDDEGRVHTHQPDGVP6DYRHCYAAFRDAH 

LRAGRKPE DDSWGADVPEFYGKLTT I RG3)KKTET I PS-VNGSYLTYYRK I AES I 

nPYGEPKRLITRNGAGAGAAAMWSRVPSffliPEGYLEGFATI-YREAADAIIAKREGET 
FTPYGEPKRL I TRNGAGAGAAANRVSRVPS6HPEGYLEGFATI-YREAADAI I AKREGKA 
nKLGEPKGLITRGGAGAGAAAARVTRIPSWEGYLEAFATI-YTEAAHAIEARRTGSA 
FTKLGELKQL I TR6GAGA6AAAARVTR I PSGHPEGYLEAFAT I -YTEAAHA I EARRTGSV 



E. col LydgJ KGDGENPVPASQA I QVMEL I ELG I ESAKHRATLCLA 

X. carap. Xcc3438 AGTAPPPVSAADAVRLMELLELA0RGAALGQVLWLE6NSS0 

B. eub. BG14057 REGAALPVT AEEG INVIRI I EAAMESSKEKRT IML.EH 

A. tume. Atu4375 AAGEV I YPGMED6LAGLAF I DAAVRSSO-TSTOVGIDI— 

AB10121Atu4375 AAGEVIYPGMBGUGLAFIOAAVRSSO-TSTOINIDI — 

A.tume.Atu3234 LDKAV I YPTVD0GVKGVAFVTAC1ESGKKNGGWVKL r- 

AB10121Atu3234 LDKAV I YPTVDDGVKGVAFVTAC I ES6KKNGVWKL 



mmm e ] 

[0 14 4] 

X7-M;*168* ATCC 2 3 8 5 7S* 
OBG10669«fi?- WC* aU-^H-H-n Kn V ^ > 

mm t , DNAKiDa-bW (^dUrWKl^S^ydgjatfe^ : SB^J#-^ 1 ) 

r 4 * * X7"f'j^ 168^ ATCC23857 S*OBG10669«^»^ 
* * =* J - >f y v b - ;v 2 - f K n Y -f - W V 3 > tr* fc»C^T<0 
»iff«:ofc 0 ^?-7V* X^f-V^168***«>BG10669«fe : f-«>^n--y^, *o 

@E^!)25 : BG10669-F 5' - ttgggatccgatgagtttacgtattggcgtaattg -3 
@S?|J26 : BG10669-R 5' -aaactgcagttagttttgaactgttgtaaaagattgata -3' 
[0 14 6] 
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PCRRJ6«*MattOEx taqfiJB*«***U ^JiTakara ExTaq Buffer * l<>» 
ft 5jkK dNTP mixture 4/« K HffiDHA 30ng. 10^M * 1 /* l > T ^ a 

8U:o FCWMMMI (ASTECtt PC-700) «* 94 ™f- f~ 

ftMot\ ftl.0 khp^fttfWIMWM-^fllWUfco KlotU ****** 

> (BiolOltt) Mv»TPCRIffrt»«Ufc. + *t>*. ^tfiffS^ 00 * 

**Lfc. C©Nwwa8h»*lcJ:**«M*fttt3IBI»«bfe. *J* V, *? 

ET ^fK, 15// io*«**irax.t:, «8»u 55t:-e. lSfl-iJOfcLfc^ 

Rf^tttftlO/u 1 *3UH^*3 K (pUC118 : MAtt») *0.5„g. ^f^JPl 



Sfefc, h«#ONew washW500/z 1 *in*.T\ Adjfc 

t tzLXMWkLfzmmOfi U'Takara Ligation kit- I M (^Mttt) «rl 
On IIP it, 16°C i«FlBRj6**fc. :«S*^ r^f^tMtiattiBB* 
) i" 4 < CT'fi|iAL^='>lfx>h^;vM6 0^ 1 

-i,a*S»«*5^1tn^*^U OtSOm 4 21C4 5^ 

*ff<^ CfLKBOO,! 1 SO CM 0.5%^^^> 10mM 

NaCl 2ta¥^*=»-*, lOmM MgS0 4 , lOmM MgCh) 3 6 TJt? 1 BWHB**« 

t©*««100^ 1*, 50,.g/ml7>^>V^ 40^g/ml X-gal (5-Bromo-4-Chlor 
o-3-Indolyl-/?-D-Galactoside) , ImM IPTG (*■ * ifv * h * v J ~> K) **tr LB J J 
*tt ( 1 b MJ ^ > O.5%0*^**> 1 %NaCK pH7.0. 1.596*30 

L/'o £^37^ 16B#fWJ£«Lfco i O^tt: i *) fife l^fe L/: 3 o ^ - i: LTf sfi 

»tU»«Sll*W3n--t7>^'J> (50^g/ml) ** &u * fls ** t? **^ 
fc. Ji«b^K<E**»W0W#*?»^^5 K»«** h (QIA filter ; Plasm id I Hid 
i Kit, QIAGENtt) l:it)^^FDNA^W»S^to ^^ISII 
tz-fy^^ KDNAIi, gftfc-f &BG10669&fc : ?-Kffi^-ta$Jl.0k b p WDNAKrJt^W 

10 14 9] . , _ 

**Li:W»*50/i»%lTVbrvy>*#W0Oil LB** (l%Anh^>>> o. 

mSE#2 004-3107474 
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5%»:c**, l%NaCK P H7.0) 30*»*U 3 !^i*"^,iS«U^ 

ml) KTZf?4L, 20mMHJ*««ifc pH7.0-C*fflS^ R«*tr*o*. 0 

200mM HJXg»*pHB.<K 2% NADH, 1%*U -J J V-X) 5,1 *^* 5 *J*J* 
*L 3 6^3 0minj*j£^*!*>^ 5 0 0 ,1 ©*ttm;tt\ 3 4 0nm^M« 

4/£b-/H%, 200mM>y^^«pH8.0. 0.002% NAD > 0.002%v7*7~fe, 0.01% 

-^TOmirCoChlSOmg, MgS0 4 ■ 7H 2 0 250mg^ ***D *T 750ml K ^^2*^1-5 

£*L*361C4T?**PU IN NaOH*?#i£TT>H8.0klB 

(8,000 rpm 20*MI> ^ «**JSJ*J* ^ * * 
*ofcMt**»U 105-CT3 



ttSSE# 2004-3107474 
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SEQUENCE LISTING 
<110> Hokko Chemical Indutry Co. , Ltd. 

<120> DNA encoding scyllo- inositol dehydrogenase 

<130> P-C40677 

<160> 26 

<170> Patentln Ver. 2. 1 

<210> 1 
<211> 1041 
<212> DNA 

<213>Escherichia coli 



60 
120 
180 
240 
300 
360 



<400> 1 ^ . 

atgagcgaca acatccgtgt tgggttgatt gggtatggtt atgcgagcaa aaccttccat 
gcgcccctga ttgcgggcac gcccgggcag gaactggcgg taatctccag cagtgatgaa 
acaaaagtaa aagccgactg gccaacggtt acggttgtct ctgagccgaa gcatctgttt 
aacgatccca acatagacct gattgtcatt cctacaccca acgataccca tttcccgtta 
gccaaagcgg cgcttgaggc gggtaaacat gtggtcgttg ataaaccctt taccgtgaca 
ctgtcacaag cgcgagagct ggatgcgctg gcaaaaagcc tggggcgtgt gctgtctgta 
ttccataacc gtcgctggga tagcgatttc ttgacgctaa aaggtttact cgcggaaggc 420 
gtgctgggtg aagttgctta ctttgagtct cattttgacc gcttccgtcc gcaggtgcgc 4xu 
gatcgttggc gtgaacaggg cggcccaggc agcggtatct ggtacgattt agcaccacat 
cttcttgatc aggccattac gctttttggt ttaccggtca gcatgacggt agatttggca 
cagttacggc ccggagcgca gtcgaccgat tatttccacg ecatcttgtc ctatccacag 
cggcgagtca ttttacacgg taccatgctg gcagccgctg agtcagcacg gtatatcgtg 
catggatccc gaggcagtta tgtgaaatat ggcctcgatc cacaggaaga acgtctgaaa 78U 
aatggcgagc gtctaccgca ggaagactgg ggctacgata tgcgtgatgg cgtacttacc «4U 
cgcgtggaag gtgaggaacg tgtcgaagaa acgctgttga cggtgcctgg gaattatccg 
gcttactatg cggctattcg tgatgcgtta aatggcgatg gtgaaaatcc ggttccggca 
agccaggcaa tccaggtaat ggagttgatt gagctgggca tcgaatccgc caaacatcgc 
gcgactttgt gccttgcatg a 



480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1041 



<210>2 

<211>346 

<212>PRT 

<213>Escherichia coli 



Met Ser Asp Asn He Arg Val Gly Leu He Gly Tyr Gly Tyr Ala Ser 

5 10 15 

Lys Thr Phe His Ala Pro Leu He Ala Gly Thr Pro Gly Gin Glu Leu 

20 25 30 

Ala Val He Ser Ser Ser Asp Glu Thr Lys Val Lys Ala Asp Trp Pro 
35 40 45 

(U1E# 2004-3107474 
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Thr Val Thr Val Val Ser Glu Pro Lys His Leu Phe Asn Asp Pro Asn 

50 55 60 

He Asp Leu He Val He Pro Thr Pro Asn Asp Thr His Phe Pro Leu 
65 " 70 75 80 

Ala Lys Ala Ala Leu Glu Ala Gly Lys His Val Val Val Asp Lys Pro 

85 90 95 

Phe Thr Val Thr Leu Ser Gin Ala Arg Glu Leu Asp Ala Leu Ala Lys 

100 105 HO 

Ser Leu Gly Arg Val Leu Ser Val Phe His Asn Arg Arg Trp Asp Ser 

115 ~ 120 125 

Asp Phe Leu Thr Leu Lys Gly Leu Leu Ala Glu Gly Val Leu Gly Glu 

130 135 140 

Val Ala Tyr Phe Glu Ser His Phe Asp Arg Phe Arg Pro Gin Val Arg 
145 150 155 160 

Asp Arg Trp Arg Glu Gin Gly Gly Pro Gly Ser Gly He Trp Tyr Asp 

165 170 175 

Leu Ala Pro His Leu Leu Asp Gin Ala He Thr Leu Phe Gly Leu Pro 

180 185 190 

Val Ser Met Thr Val Asp Leu Ala Gin Leu Arg Pro Gly Ala Gin Ser 

195 200 205 

Thr Asp Tyr Phe His Ala He Leu Ser Tyr Pro Gin Arg Arg Val He 

210 215 220 

Leu His Gly Thr Met Leu Ala Ala Ala Glu Ser Ala Arg Tyr He Val 
225 230 235 240 

His Gly Ser Arg Gly Ser Tyr Val Lys Tyr Gly Leu Asp Pro Gin Glu 

245 250 255 

Glu Arg Leu Lys Asn Gly Glu Arg Leu Pro Gin Glu Asp Trp Gly Tyr 

260 265 270 

Asp Met Arg Asp Gly Val Leu Thr Arg Val Glu Gly Glu Glu Arg Val 

275 280 285 

Glu Glu Thr Leu Leu Thr Val Pro Gly Asn Tyr Pro Ala Tyr Tyr Ala 

290 295 300 

Ala He Arg Asp Ala Leu Asn Gly Asp Gly Glu Asn Pro Val Pro Ala 
305 310 315 320 

Ser Gin Ala He Gin Val Met Glu Leu He Glu Leu Gly He Glu Ser 

325 330 335 

Ala Lys His Arg Ala Thr Leu Cys Leu Ala 
340 345 



<210> 3 

<211> 1170 

<212> DNA 

<213> Agrobacterium tumefacience 



60 



<400> 3 . 
atgtcctccg ctacaaagaa attcgatagt cgccgcattc gtctcggtat ggtcggcggc 

ggtcagggcg ccttcattgg cgcggtgcat cgcatcgcgg cccggctgga tgaccgttac 120 

gagctggtgg ccggagcgct ttcctccgat cccgcgcgtg ccgccgcctc ggcaacactg 180 

ctcggcattg cgccggagcg ctcctatgcc tcgttcgagg acatggcggc gactgaggcc 240 

ggccgggagg atggcatcga ggcagtcgcc atcgtcaccc ccaaccatct gcattttgcc 300 
° J WiE# 2004-310747 
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ccgtccaagg cctttctcga agccggcatc cacgtcatct gcgacaagcc ggtgaccgcg 360 
acgctggaag aagcgaaggc actggccggg atcgtcagag cctcggatag ccttttcgtg 440 
ctgacgcata actacaccgg ttacgccatg ctgcggcaga tgcgcgagat gatcgctgaa 48U 
ggcgccattg gcaagctgcg ccatgtccag gccgaatatg cgcaggactg gctgaccgaa 54U 
gcggtcgaaa aaaccggcgc aaaaggtgcg gaatggcgca ccgaccccag ccgctccggt bUU 
gcgggcggcg ccatcggcga tatcggcact cacgccttca acgctgctgc ctttgtgacg bbU 
ggtgaaatcc ccagcagtct ttatgcggat ctcacgtcgt ttgtgccggg ccggcagctg 7ZU 
gatgacagcg ccaatattct tttgcgttac gacagtggcg ccaagggcat gctctgggca 780 
agccagatcg cggtcggcaa tgaaaatgcg ctgtcactcc gggtctatgg cgacaagggc 840 
gggcttgaat ggcaccaccg ggtgccggac gagctgtggt tcacgcccta tggcgagccg 
aagcggctga ttacccgcaa cggtgcgggc gcgggtgccg ctgcaaaccg tgtcagtcgt 
gtgccatccg ggcacccgga gggatatctc gagggttttg cgacgattta ccgcgaagcc 
gcagacgcaa tcatcgcaaa gagggaggga gaaacagccg ccggggaggt gatttacccc 
ggcatggagg acggccttgc gggtctcgca ttcatcgatg cggccgttcg ctccagccag 
acctcgacct gggtcgggat cgacatctag 



900 
960 
1020 
1080 
1140 
1170 



<210> 4 
<211> 389 
<212> PRT 

<213> Agrobacterium tumefacience 

<400> 4 . p • 

Met Ser Ser Ala Thr Lys Lys Phe Asp Ser Arg Arg He Arg Leu Gly 

5 10 15 

Met Val Gly Gly Gly Gin Gly Ala Phe He Gly Ala Val His Arg He 

20 25 30 

Ala Ala Arg Leu Asp Asp Arg Tyr Glu Leu Val Ala Gly Ala Leu Ser 

35 40 45 

Ser Asp Pro Ala Arg Ala Ala Ala Ser Ala Thr Leu Leu Gly He Ala 

50 55 60 

Pro Glu Arg Ser Tyr Ala Ser Phe Glu Asp Met Ala Ala Thr Glu Ala 
65 70 75 80 

Gly Arg Glu Asp Gly He Glu Ala Val Ala He Val Thr Pro Asn His 

85 90 95 

Leu His Phe Ala Pro Ser Lys Ala Phe Leu Glu Ala Gly He His Val 

100 105 HO 

He Cys Asp Lys Pro Val Thr Ala Thr Leu Glu Glu Ala Lys Ala Leu 

115 120 125 

Ala Gly He Val Arg Ala Ser Asp Ser Leu Phe Val Leu Thr His Asn 

130 135 140 

Tyr Thr Gly Tyr Ala Met Leu Arg Gin Met Arg Glu Met He Ala Glu 
145 150 155 160 

Gly Ala He Gly Lys Leu Arg His Val Gin Ala Glu Tyr Ala Gin Asp 

165 170 175 

Trp Leu Thr Glu Ala Val Glu Lys Thr Gly Ala Lys Gly Ala Glu Trp 

180 185 i?° A t i 

Arg Thr Asp Pro Ser Arg Ser Gly Ala Gly Gly Ala He Gly Asp He 

195 200 205 

Gly Thr His Ala Phe Asn Ala Ala Ala Phe Val Thr Gly Glu He Pro 
210 215 220 

fflffiE# 2004-3107474 
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Ser Ser Leu Tyr Ala Asp Leu Thr Ser Phe Val Pro Gly Arg Gin Leu 
225 ' 230 235 240 

Asp" Asp Ser Ala Asn He Leu Leu Arg Tyr Asp Ser Gly Ala Lys Gly 

245 250 255 

Met Leu Trp Ala Ser Gin He Ala Val Gly Asn Glu Asn Ala Leu Ser 

260 265 270 

Leu Arg Val Tyr Gly Asp Lys Gly Gly Leu Glu Trp His His Arg Val 

275 280 285 

Pro Asp Glu Leu Trp Phe Thr Pro Tyr Gly Glu Pro Lys Arg Leu He 

290 295 300 

Thr Arg Asn Gly Ala Gly Ala Gly Ala Ala Ala Asn Arg Val Ser Arg 
305 ~ 310 315 320 

Val Pro Ser Gly His Pro Glu Gly Tyr Leu Glu Gly Phe Ala Thr He 

325 330 335 

Tyr Arg Glu Ala Ala Asp Ala He He Ala Lys Arg Glu Gly Glu Thr 

340 345 350 

Ala Ala Gly Glu Val lie Tyr Pro Gly Met Glu Asp Gly Leu Ala Gly 

355 360 365 

Leu Ala Phe He Asp Ala Ala Val Arg Ser Ser Gin Thr Ser Thr Trp 

370 375 380 

Val Gly He Asp He 
385 

<210> 5 
<211> 1188 
<212> DNA 

<213> Agrobacterium tumefacience 

< 400 > 5 + 4. fin 

atggctattg aaggaaagac aaccgacgtg gcgaacaagc ggattcgcct cggcatggtc bu 

ggcggcggtt cgggcgcatt catcggcggc gttcatcgca tggcagcgcg gctcgacaat UU 

cgcttcgatc tcgtggcggg ggccctgtcc tcgacaccgg aaaaatccct agcttccggg i»u 

cgtgagctgg ggctcgactc tgagcgttgc tacggctcgt ttgaagaaat ggccgaaaaa ^40 

gaagcgctgc gcgaggatgg tatcgaggcg gtggcgatcg tcacccccaa ccatgtgcac 6W 

tatcccgctg caaaggcctt cctggagcgc ggcatccatg tcatctgcga caagccgctg JbU 

acttccaatc tcgaagacgc gaaaaagctg aaggacgtgg ccgataaggc cgatgcgctg 4zu 

ttcatcctga cgcataacta caccggttat ccaatggtgc ggcatgcgcg cgagctggtg 4»0 

gaggccggtg cactcggcaa tatccgtctg gtgcaaatgg aatatccgca ggactggctg b4U 

acggaggcgg tggaacagac cggcgcgaaa caggcagtct ggcgtaccga tccggcccaa boo 

tctggcgttg gcggttccac cggtgacatc ggcacccatg cctataatct cggctgcttc bbU 

atttccggtc tcgaagcgga tgagctggcg gcggatgtgc ataccttcgt cgaaggccgt (M 

cggctcgatg acaatgctca tgtgatgatg cgcttcaagc ccaagggcgg caagcaaccc 780 

gccaggggca tgctctggtg cagccaggtg gcagtcggcc atgaaaatgg gctgaagatc 840 

cgcctttatg gcgacaaggc cggtctcgaa tggacgcagg ccgatccgaa ttatctgtgg 

tttacgaagc tcggcgaacc gaagcagttg atcacccgcg gcggggccgg ggcaggggcc 

gcagccgctc gcgttacccg cataccctcc ggccatccgg aaggatatct ggaagccttc 

gctaccatct ataccgaggc tgcgcatgcc attgaggcgc gccgcaccgg ttcggcgctg 

gataaggcgg tcatctatcc gacggtggat gacggcgtca aaggtgtggc cttcgtcacg 1140 

gcctgcatcg agtcaggcaa gaagaatggc ggctgggtga agctgtaa n«» 

mSE# 2004-3107474 



960 
1020 
1080 
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<210> 6 

<211> 395 

<212> PRT 

<213> Agrobacterium tumefacience 



<400> 6 , 
Met Ala He Glu Gly Lys Thr Thr Asp Val Ala Asn Lys Arg He Arg 

5 10 15 

Leu Gly Met Val Gly Gly Gly Ser Gly Ala Phe He Gly Gly Val His 

20 25 . 30 

Arg Met Ala Ala Arg Leu Asp Asn Arg Phe Asp Leu Val Ala Gly Ala 

35 40 45 

Leu Ser Ser Thr Pro Glu Lys Ser Leu Ala Ser Gly Arg Glu Leu Gly 

50 55 60 

Leu Asp Ser Glu Arg Cys Tyr Gly Ser Phe Glu Glu Met Ala Glu Lys 
65 " 70 75 80 

Glu Ala Leu Arg Glu Asp Gly He Glu Ala Val Ala He Val Thr Pro 

85 90 95 

Asn His Val His Tyr Pro Ala Ala Lys Ala Phe Leu Glu Arg Gly He 

100 105 HO 

His Val He Cys Asp Lys Pro Leu Thr Ser Asn Leu Glu Asp Ala Lys 

115 120 125 

Lys Leu Lys Asp Val Ala Asp Lys Ala Asp Ala Leu Phe He Leu Thr 

130 135 140 

His Asn Tyr Thr Gly Tyr Pro Met Val Arg His Ala Arg Glu Leu Val 
145 150 155 160 

Glu Ala Gly Ala Leu Gly Asn He Arg Leu Val Gin Met Glu Tyr Pro 

165 170 175 

Gin Asp Trp Leu Thr Glu Ala Val Glu Gin Thr Gly Ala Lys Gin Ala 

180 185 190 

Val Trp Arg Thr Asp Pro Ala Gin Ser Gly Val Gly Gly Ser Thr Gly 

195 200 205 

Asp He Gly Thr His Ala Tyr Asn Leu Gly Cys Phe He Ser Gly Leu 

210 215 220 

Glu Ala Asp Glu Leu Ala Ala Asp Val His Thr Phe Val Glu Gly Arg 
225 " 230 235 240 

Arg Leu Asp Asp Asn Ala His Val Met Met Arg Phe Lys Pro Lys Gly 

245 250 255 

Gly Lys Gin Pro Ala Arg Gly Met Leu Trp Cys Ser Gin Val Ala Val 

260 265 270 

Gly His Glu Asn Gly Leu Lys He Arg Leu Tyr Gly Asp Lys Ala Gly 

275 280 285 

Leu Glu Trp Thr Gin Ala Asp Pro Asn Tyr Leu Trp Phe Thr Lys Leu 

290 295 300 

Gly Glu Pro Lys Gin Leu He Thr Arg Gly Gly Ala Gly Ala Gly Ala 
305 ' 310 315 320 

Ala Ala Ala Arg Val Thr Arg He Pro Ser Gly His Pro Glu Gly Tyr 

325 330 335 

Leu Glu Ala Phe Ala Thr He Tyr Thr Glu Ala Ala His Ala He Glu 
340 345 350 

miE# 2004-3107474 
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Ala Arg Arg Thr Gly Ser Ala Leu Asp Lys Ala Val He Tyr Pro Thr 

355 360 365 

Val Asp Asp Gly Val Lys Gly Val Ala Phe Val Thr Ala Cys He Glu 

370 375 380 

Ser Gly Lys Lys Asn Gly Gly Trp Val Lys Leu 
385 390 395 

<210> 7 

<211> 1077 

<212> DNA 

<213> Bacillus subtil is 



60 
120 



<400> 7 

ttgataacgc ttttaaaggg gagaagaaaa gtggatacga tcaaggttgg aatattagga 
tacggattgt ccggttctgt ttttcacggg ccgctgctgg atgttctgga tgaatatcaa 
atcagcaaaa tcatgacatc acggacagaa gaagtgaaac gggattttcc agatgctgag 180 

' ----- 240 
300 
360 



gttgtacatg agcttgaaga aatcacaaat gaccctgcca ttgagcttgt cattgtcacc 
accccgagcg gccttcatta cgagcatact atggcatgca tacaggccgg aaaacatgtt 
gtgatggaaa aaccaatgac agcaacggcc gaagaggggg aaacattaaa aagggctgcc 
gatgaaaaag gcgtattatt aagcgtatat cataaccgac gctgggataa cgatttttta 420 

1 A 1 " ~ 480 
540 
600 
660 
720 
780 



acgattaaaa agctgatctc tgagggatcc cttgaagata tcaatacata tcaagtttcc 
tataaccgct acagacctga agttcaagcg cggtggcggg aaaaagaagg cactgccact 
ggtacgctgt atgatctcgg ctcccacatc atagaccaaa ccctgcattt gtttgggatg 
cctaaagccg tgactgcaaa cgtgatggcc cagcgggaaa atgccgaaac ggttgactat 
tttcatttaa ccctggatta tggcaagctt caagccattc tatacggagg atcaatcgtt 
ccggcaaacg gacctcgtta tcaaatccat ggaaaagatt ctagctttat caaatatgga 
attgacggac aggaagacgc actcagagcg ggaagaaaac cagaggatga cagctggggt 840 

900 
960 
1020 



gcggatgttc cggagtttta cggaaagctt acaaccattc gtggctccga caaaaaaaca 
gaaacgattc catcagtaaa tggctcctac cttacttatt accgtaaaat agcggaaagc 
atacgagaag gtgctgcgct gccagtcact gctgaggaag gtattaatgt catccgcatc 
attgaagccg cgatggaaag cagtaaagag aaacgaacca ttatgctgga gcactaa 1077 

<210> 8 
<211> 358 
<212> PRT 

<213> Bacillus subtil is 
<400> 8 

Met He Thr Leu Leu Lys Gly Arg Arg Lys Val Asp Thr He Lys Val 

5 10 15 

Gly He Leu Gly Tyr Gly Leu Ser Gly Ser Val Phe His Gly Pro Leu 

20 25 30 

Leu Asp Val Leu Asp Glu Tyr Gin He Ser Lys He Met Thr Ser Arg 

35 40 45 

Thr Glu Glu Val Lys Arg Asp Phe Pro Asp Ala Glu Val Val His Glu 

50 55 60 

Leu Glu Glu He Thr Asn Asp Pro Ala He Glu Leu Val He Val Thr 
65 70 75 80 

Thr Pro Ser Gly Leu His Tyr Glu His Thr Met Ala Cys He Gin Ala 
85 " 90 95 

ffifE# 2004-310 7 474 
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7/ 



Gly Lys His Val Val Met Glu Lys Pro Met Thr Ala Thr Ala Glu Glu 

100 105 HO 

Gly Glu Thr Leu Lys Arg Ala Ala Asp Glu Lys Gly Val Leu Leu Ser 

115 120 125 

Val Tyr His Asn Arg Arg Trp Asp Asm Asp Phe Leu Thr He Lys Lys 

130 135 • 140 

Leu He Ser Glu Gly Ser Leu Glu Asp He Asn Thr Tyr Gin Val Ser 
145 150 155 160 

Tyr Asn Arg Tyr Arg Pro Glu Val Gin Ala Arg Trp Arg Glu Lys Glu 

165 170 175 

Gly Thr Ala Thr Gly Thr Leu Tyr Asp Leu Gly Ser His He He Asp 

180 " 185 190 

Gin Thr Leu His Leu Phe Gly Met Pro Lys Ala Val Thr Ala Asn Val 

195 200 205 

Met Ala Gin Arg Glu Asn Ala Glu Thr Val Asp Tyr Phe His Leu Thr 

210 215 220 

Leu Asp Tyr Gly Lys Leu Gin Ala He Leu Tyr Gly Gly Ser He Val 
225 230 235 240 

Pro Ala Asn Gly Pro Arg Tyr Gin He His Gly Lys Asp Ser Ser Phe 

245 250 255 

He Lys Tyr Gly He Asp Gly Gin Glu Asp Ala Leu Arg Ala Gly Arg 

260 265 270 

Lys Pro Glu Asp Asp Ser Trp Gly Ala Asp Val Pro Glu Phe Tyr Gly 

275 280 285 

Lys Leu Thr Thr He Arg Gly Ser Asp Lys Lys Thr Glu Thr He Pro 

290 295 300 

Ser Val Asn Gly Ser Tyr Leu Thr Tyr Tyr Arg Lys He Ala Glu Ser 
305 310 315 320 

He Arg Glu Gly Ala Ala Leu Pro Val Thr Ala Glu Glu Gly He Asn 

325 330 335 

Val He Arg He He Glu Ala Ala Met Glu Ser Ser Lys Glu Lys Arg 

340 345 350 

Thr He Met Leu Glu His 
355 

<210> 9 
<211> 1170 
<212> DNA 

<213> Agrobacterium sp. 



60 



<400> 9 , 
atgtcctccg caccaaaaaa attcgacagc cgccgtatcc gtctcggaat ggtcggcggc 
ggtcagggcg cctttatcgg tgcggtgcac cgcatagcgg cccggctgga tgaccgttac 1ZU 
gagctcgtgg ccggagcgct ttcctccgat cccgcgcgtg cggccgcttc ggcaaccctg 180 
ctcggcatcg cgccggagcg ttcctatgcc tcattcgagg agatggctgc ^agaggcc 240 

360 
420 
480 



ggtcgagacg acggtatcga ggcagtcgcc atcgtgacgc ccaatcacct ccattttgcg 
ccctcaaagg cctttctcga ggccggtatt cacgtcatct gcgacaagcc tgtgaccgcg 
acacttgagg aagcaaaggc gctggccgag atcgtcaggg cgtcggacag cctgtttgtc 
ctgacgcata attacaccgg ctacgccatg ctgcggcaga tgcggcagat ggtggctgat 
ggagccattg gcaagctgcg ccacgttcag gccgaatatg cccaggactg gctgaccgag 540 

ffifE#2 004-3107474 
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900 
960 
1020 



gcggttgaga agaccggtgc gaagggggcg gaatggcgca ccgatcccag ccgctccggc 600 

gcgggcgggg ccatcggcga tatcggcacc cacgccttca acgctgccgc cttcgttacc bbU 

ggtgaaatcc cgaagagtct ttatgccgac ctgacctctt tcgtgccggg ccggcagctg 720 

gatgacagcg ccaatattct tttgcgttac gaaagcggcg ccaagggcat gctttgggca 780 

agccagatcg cagtcggcaa tgaaaacgcg ctgtcgctgc gggtctacgg cgaaaagggc 840 
gggcttgaat ggcaccaccg cgtgccggat gagctgtggt tcacccctta cggcgagccg 
aagcggctca taacccgcaa cggcgcaggc gcaggagccg cggccaaccg tgtcagccgc 
gtgccatcgg ggcacccgga aggatacctc gagggtttcg cgacgatcta ccgcgaagcc 

gcagatgcaa tcattgccaa aagggaggga aaagcagccg ccggggaggt gatttacccc 1080 

ggcatggagg acggccttgc gggtctcgca ttcatcgatg ccgccgttcg ctccagccag 1140 

acctcgacct ggatcaatat cgatatctag 11 /u 

<210> 10 
<211> 389 
<212> PRT 

<213> Agrobacterium sp. 
<400> 10 

Met Ser Ser Ala Pro Lys Lys Phe Asp Ser Arg Arg He Arg Leu Gly 

5 10 15 

Met Val Gly Gly Gly Gin Gly Ala Phe He Gly Ala Val His Arg He 

20 25 30 

Ala Ala Arg Leu Asp Asp Arg Tyr Glu Leu Val Ala Gly Ala Leu Ser 

35 40 45 

Ser Asp Pro Ala Arg Ala Ala Ala Ser Ala Thr Leu Leu Gly He Ala 

50 55 60 

Pro Glu Arg Ser Tyr Ala Ser Phe Glu Glu Met Ala Ala Ala Glu Ala 
65 70 75 80 

Gly Arg Asp Asp Gly He Glu Ala Val Ala He Val Thr Pro Asn His 

85 90 95 

Leu His Phe Ala Pro Ser Lys Ala Phe Leu Glu Ala Gly He His Val 

100 105 110 

He Cys Asp Lys Pro Val Thr Ala Thr Leu Glu Glu Ala Lys Ala Leu 

115 120 125 

Ala Glu He Val Arg Ala Ser Asp Ser Leu Phe Val Leu Thr His Asn 

130 135 140 

Tvr Thr Gly Tyr Ala Met Leu Arg Gin Met Arg Gin Met Val Ala Asp 
145 150 ~ 155 160 

Gly Ala He Gly Lys Leu Arg His Val Gin Ala Glu Tyr Ala Gin Asp 

165 170 175 

Trp Leu Thr Glu Ala Val Glu Lys Thr Gly Ala Lys Gly Ala Glu Trp 

180 185 190 

Arg Thr Asp Pro Ser Arg Ser Gly Ala Gly Gly Ala lie Gly Asp He 

195 200 205 

Gly Thr His Ala Phe Asn Ala Ala Ala Phe Val Thr Gly Glu He Pro 

210 215 220 

Lys Ser Leu Tyr Ala Asp Leu Thr Ser Phe Val Pro Gly Arg Gin Leu 
225 230 235 240 

Asp Asp Ser Ala Asn He Leu Leu Arg Tyr Glu Ser Gly Ala Lys Gly 
245 250 255 

tfiiE# 2004-3107474 
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Met Leu Trp Ala Ser Gin He Ala Val Gly Asn Glu Asn Ala Leu Ser 

260 265 270 

Leu Arg Val Tyr Gly Glu Lys Gly Gly Leu Glu Trp His His Arg Val 

275 280 285 

Pro Asp Glu Leu Trp Phe Thr Pro Tyr Gly Glu Pro Lys Arg Leu He 

290 295 300 

Thr Arg Asn Gly Ala Gly Ala Gly Ala Ala Ala Asn Arg Val Ser Arg 
305 310 315 320 

Val Pro Ser Gly His Pro Glu Gly Tyr Leu Glu Gly Phe Ala Thr He 

325 330 335 

Tyr Arg Glu Ala Ala Asp Ala He lie Ala Lys Arg Glu Gly Lys Ala 

340 345 350 

Ala Ala Gly Glu Val He Tyr Pro Gly Met Glu Asp Gly Leu Ala Gly 

355 360 365 

Leu Ala Phe He Asp Ala Ala Val Arg Ser Ser Gin Thr Ser Thr Trp 

370 375 380 

He Asn He Asp He 
385 

<210> 11 
<211> 1188 
<212> DNA 

<213> Agrobacterium sp. 

atggctattg aaggaaagac aaccgacaag gcgaacaagc ggattcgcct cggcatggtg 
ggcggtggtt ctggtgcctt tatcggtggt gttcaccgca tggcggcgcg gctcgacaat 
cgtttcgatc tcgtggcagg ggcgctgtct tcgaccccgg aaaaatccct cgcctccggc 
cgtgaactgg ggctcgatcc cgagcgttgc tacggctcgt tcgaggagat ggccgaaaag 
gaggcgctac gcgaggatgg catagaggcg gtggcgatcg tcacgcccaa ccacgtgcat 
tatccggcgg cgaaggcgtt tctggagcgt ggcatccatg tcatctgcga caagccgctg 
acctccaatc tggaagacgc gaagaagctg aaggacgtcg ccgacaaggc cgatgcgctg 
ttcatcctga cgcataatta caccggctat ccgatggtgc ggcatgcacg ggaactggtg 
gaatcgggcg ctctcggcac gatccgtctg gtgcagatgg agtatccgca ggactggctg 
gcggaaccca tcgagcagac gggcgccaaa caggctgtct ggcgcaccga cccggcccaa 
tccggtgcgg gtggttccac aggcgatatc ggcacgcatg cctataatct cggctgcttc 
atttccggtc tggaagtcga cgaactggcg gcagatgtgc atacctttgt cgaaggccgc 
cggctggacg acaatgcgca tgtgatgctg cgtttcaagc cgaagggtgg caagcagccg 
gcaaaggggc tgctctggtg cagccaggtt gcggtcggcc acgaaaacgg cctgaaagtt 
cgtgtgtatg gtgacaaggc cggcatcgaa tggacgcagg ccgacccgaa ctatctctgg 
ttcacgaagc ttggcgagct gaagcagttg atcacccgcg gcggtgccgg ggcaggggct 
gccgcagcac gcgtcacccg catcccttcc ggccacccgg aaggttatct cgaagccttc 
gcaacgatct ataccgaggc ggcgcatgcc atcgaagccc gccgcaccgg ctcggtgctc 
gacaaggccg tgatttaccc gaccgtcgat gatggcgtaa agggtgtcgc ctttgttacg 
gcctgcatcg agtccggcaa gaagaacggt gtctgggtga agctgtaa 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1188 



<210> 12 
<211> 395 
<212> PRT 

<213> Agrobacterium sp. 

tbiE# 2004-3107474 
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< SS > Ala 2 Ile Glu Gly Lys Thr Thr Asp Lys Ala Asn Lys Arg lie Arg 

5 10 15 

Leu Gly Met Val Gly Gly Gly Ser Gly Ala Phe He Gly Gly Val His 

20 25 30 

Arg Met Ala Ala Arg Leu Asp Asn Arg Phe Asp Leu Val Ala Gly Ala 

35 40 45 

Leu Ser Ser Thr Pro Glu Lys Ser Leu Ala Ser Gly Arg Glu Leu Gly 

50 55 60 

Leu Asp Pro Glu Arg Cys Tyr Gly Ser Phe Glu Glu Met Ala Glu Lys 
65 " 70 75 »U 

Glu Ala Leu Arg Glu Asp Gly He Glu Ala Val Ala He Val Thr Pro 

85 90 95 

Asn His Val His Tyr Pro Ala Ala Lys Ala Phe Leu Glu Arg Gly He 

100 105 HO 

His Val He Cys Asp Lys Pro Leu Thr Ser Asn Leu Glu Asp Ala Lys 

115 120 125 

Lys Leu Lys Asp Val Ala Asp Lys Ala Asp Ala Leu Phe He Leu Thr 

130 135 I 40 

His Asn Tyr Thr Gly Tyr Pro Met Val Arg His Ala Arg Glu Leu Val 
145 150 155 i; bU 

Glu Ser Gly Ala Leu Gly Thr He Arg Leu Val Gin Met Glu Tyr Pro 

165 170 175 

Gin Asp Trp Leu Ala Glu Pro He Glu Gin Thr Gly Ala Lys Gin Ala 

180 185 I 90 

Val Trp Arg Thr Asp Pro Ala Gin Ser Gly Ala Gly Gly Ser Thr Gly 

195 200 205 

Asp He Gly Thr His Ala Tyr Asn Leu Gly Cys Phe He Ser Gly Leu 

2io ' 215 220 

Glu Val Asp Glu Leu Ala Ala Asp Val His Thr Phe Val Glu Gly Arg 
225 230 235 M» 

Arg Leu Asp Asp Asn Ala His Val Met Leu Arg Phe Lys Pro Lys Gly 

245 250 255 

Gly Lys Gin Pro Ala Lys Gly Leu Leu Trp Cys Ser Gin Val Ala Val 

260 265 270 

Gly His Glu Asn Gly Leu Lys Val Arg Val Tyr Gly Asp Lys Ala Gly 

275 280 285 

He Glu Trp Thr Gin Ala Asp Pro Asn Tyr Leu Trp Phe Thr Lys Leu 

290 295 300 

Gly Glu Leu Lys Gin Leu He Thr Arg Gly Gly Ala Gly Ala Gly Ala 
305 310 315 320 

Ala Ala Ala Arg Val Thr Arg He Pro Ser Gly His Pro Glu Gly Tyr 

325 330 335 

Leu Glu Ala Phe Ala Thr He Tyr Thr Glu Ala Ala His Ala lie Glu 

340 345 350 

Ala Arg Arg Thr Gly Ser Val Leu Asp Lys Ala Val He Tyr Pro Thr 

355 360 365 

Val Asp Asp Gly Val Lys Gly Val Ala Phe Val Thr Ala Cys He Glu 
370 375 380 

{±41E# 2 0 0 4 - 3 1 0 7 4 7 4 



mm 2004-194088 



: 11/ 



60 
120 



300 
360 
420 
480 



Ser Gly Lys Lys Asn Gly Val Trp Val Lys Leu 
385 390 395 



<210> 13 
<211> 1059 
<212> DNA 

<213> Xanthomonas campestris pv. campestris 
<400> 13 

atgcctaaac cattcaatct ggccgtcgtc ggctatggct atgttggccg caccttccac 
gcaccgctga tcgccagcac gcccggcctg cagttgcaca gcgtggtgtc gtccaagccg 
cagcaaccgc aggcggactt ccgcgaggtg cgcgtgctgc ccgacctgga ggctgcactg l»u 
gccgacccgg cgctggatgc ggtggtcatc gccacgccca accagaccca tgcgcccatg ^4u 
gcgctgcagg cactggcggc cggcaagcac gtgctggtgg ataaaccctt cgccctggat 
gccgcacagg ctcgcaccgt ggtggacgcc gccgcagagg ccggcaagat cgtcagcgtg 
ttccagaacc gccgttggga tgcggacttc ctcaccgtgc ggcgcttgat cgaagacggc 
caactgggcg aggtggtgga gttccattcg cacttcgacc ggtatcgccc gcaggtgcgc 
gaccgctggc gcgaaagcga tatccccggc gccgggctgt ggtacgacct ggggccgcat 540 
ctgctggacc aggcgttgca gttgttcggc atgccgcagg cgatcagcgc agacctgcag bOO 
cgccagcgca cccaggcgcg cagcgacgat tacttcaacg tggtgctgcg ctatccccgc 660 
ttgcgggtga tcctgcacgc cggctcgctg gtggccgacg gcagcctgcg cttcgccgtg IM 
cacggcacgc gcggcagcta tctcaagcat ggcgccgata cgcaggaaga ccagttgcgt /bU 
gccggccgcc ggcccggcac cgccggctgg ggcatggacc cattgcccgg cacgctcacc 
cgcgtggacg acgaaggccg tgtgcacacg catcagcccg atggcgtacc cggcgactac 
cgccattgct atgcggcctt ccgcgacgca atggccggca ccgcaccgcc accggtcagt 
gctgccgacg cggtgcggct gatggagctg ctggagctgg cgcaacgcgg tgctgcgctg 1WU 
ggccaggtgc tctggctgga aggcaacagc agcgactga 

<210> 14 
<211> 352 
<212> PRT 

<213> Xanthomonas campestris pv. campestris 

<400> 14 „, * ,n n^ 

Met Pro Lys Pro Phe Asn Leu Ala Val Val Gly Tyr Gly Tyr Val Gly 

5 10 15 

Are Thr Phe His Ala Pro Leu He Ala Ser Thr Pro Gly Leu Gin Leu 

20 25 30 

His Ser Val Val Ser Ser Lys Pro Gin Gin Pro Gin Ala Asp Phe Arg 

35 40 45 

Glu Val Arg Val Leu Pro Asp Leu Glu Ala Ala Leu Ala Asp Pro Ala 

50 55 60 

Leu Asp Ala Val Val He Ala Thr Pro Asn Gin Thr His Ala Pro Met 

65 70 75 80 

Ala Leu Gin Ala Leu Ala Ala Gly Lys His Val Leu Val Asp Lys Pro 

85 90 95 

Phe Ala Leu Asp Ala Ala Gin Ala Arg Thr Val Val Asp Ala Ala Ala 

100 105 HO 

Glu Ala Gly Lys He Val Ser Val Phe Gin Asn Arg Arg Trp Asp Ala 

mSE# 2004-3107474 



840 
900 
960 



145 150 — m ^ 

Asp Arg Trp Arg Glu Ser Asp He Pro Gly Ala Gly Leu Trp Tyr Asp 
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115 120 125 

Asp Phe Leu Thr Val Arg Arg Leu He Glu Asp Gly Gin Leu Gly Glu 

130 135 ^ 

Val Val Glu Phe His Ser His Phe Asp Arg Tyr Arg Pro Gin Val Arg 

155 160 

Ala Gly Leu Trp Tyr 
165 170 175 

Leu Gly Pro His Leu Leu Asp Gin Ala Leu Gin Leu Phe Gly Met Pro 

180 185 I 90 

Gin Ala He Ser Ala Asp Leu Gin Arg Gin Arg Thr Gin Ala Arg Ser 

195 200 205 

Asp Asp Tyr Phe Asn Val Val Leu Arg Tyr Pro Arg Leu Arg Val He 

210 215 220 

Leu His Ala Gly Ser Leu Val Ala Asp Gly Ser Leu Arg Phe Ala Val 
225 230 235 240 

His Gly Thr Arg Gly Ser Tyr Leu Lys His Gly Ala Asp Thr Gin Glu 

245 250 255 

Asp Gin Leu Arg Ala Gly Arg Arg Pro Gly Thr Ala Gly Trp Gly Met 

260 265 270 

Asp Pro Leu Pro Gly Thr Leu Thr Arg Val Asp Asp Glu Gly Arg Val 

275 280 285 

His Thr His Gin Pro Asp Gly Val Pro Gly Asp Tyr Arg His Cys Tyr 

290 295 300 

Ala Ala Phe Arg Asp Ala Met Ala Gly Thr Ala Pro Pro Pro Val Ser 
305 310 315 320 

Ala Ala Asp Ala Val Arg Leu Met Glu Leu Leu Glu Leu Ala Gin Arg 

325 330 335 

Gly Ala Ala Leu Gly Gin Val Leu Trp Leu Glu Gly Asn Ser Ser Asp 
340 345 350 

<210>15 
<211>34 
<212>DNA 

<213>Art i f i c i al Sequence 

<220> . 
<223>Descripition of Artificial Sequence : ydg]-! 1 

<400>15 34 
cattcaagct taatgagagg caatgacatg agcg 



<210>16 
<211>31 
<212>DNA 

<213>Artificial Sequence 

<220> „ 3 • d 

<223>Descripition of Artificial Sequence : ydgj-R 
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<400>16 31 
tcggaattct tcatgcaagg cacaaagtcg c 

<210>17 
<211>32 
<212>DNA 

<213>Artif icial Sequence 

<223>Descripition of Artificial Sequence : Atu4375-F 
<400>17 

ggcggatcct ttgaaaggga tagtcatgtc ct 



32 



30 



<210>18 
<211>30 
<212>DNA 

<213>Artif icial Sequence 

<220> . . nrrr n 

<223>Descripition of Artificial Sequence : Atu4375-K 
<400>18 

attggaagct tcgattggct gcgacctag 

<210>19 
<211>31 
<212>DNA 

<213>Art if icial Sequence 

<223>Descripition of Artificial Sequence : Atu3234-F 

<400>19 31 
ttgggatcct ttcaggggaa atattatgg c 

<210>20 
<211>26 
<212>DNA 

<213>Art if icial Sequence 
<220> 

<223> Descripition of Artificial Sequence : Atu3234-R 

<400>20 26 
gccgcaagct tgttttacag cttcac 

<210>21 
<211>34 

mfE# 2004-3107474 
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34 



34 



<212>DNA 

<213>Artif icial Sequence 
<220> 

<223> Descripition of Artificial Sequence : BG14057-1 1 
<400>21 

aggaattcga tgataacgct tttaaagggg agaa 

<210>22 
<211>34 
<212>DNA 

<213>Art if icial Sequence 
<220> 

<223> Descripition of Artificial Sequence : BG14057-K 
<400>22 

tttctgcagt ttagtgctcc agcataatgg ttcg 

<210>23 
<211>34 
<212>DNA 

<213>Art i f ici al Sequence 

<223> Descripition of Artificial Sequence : Xcc3438-F 

<400>23 34 
tcggaattcg cgttgcggtg aatcgttttc aatg 

<210>24 
<211>34 
<212>DNA 

<213>Artif icial Sequence 
<220> 

<223> Descripition of Artificial Sequence : Xcc3438-R 

<400>24 34 
ataagaagct tgctcagtcg ctgctgttgc cttc 

<210>25 
<211>35 
<212>DNA 

<213>Art if icial Sequence 
<220> 

<223> Descripition of Artificial Sequence : BG10669-F 

th|iE# 2004-3107474 
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<400>25 35 
ttgggatccg atgagtttac gtattggcgt aattg 

<210>26 
<211>39 
<212>DNA 

<213>Artif icial Sequence 
<220> 

<223> Descripition of Artificial Sequence : BG10669-R 

<400>26 39 
aaactgcagt tagttttgaa ctgttgtaaa agattgata 
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